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SURFAC^ PREPARATIQM 

Field 

This invention relates to a method of piepaifng the suriace of a coated 
structurefortheapplkattonafanovereoat In particular, but not exclusively, the 
Invention relates to a method of preparing the surface of an aircraft or 
aerospace etnjchire for the applicalfon of a overcoat. 
Background 

In the aircraft and aerospace industiy a structure such as an aircraft 
fiame Is initteiiy coated, (e.g. with a paint or prtmer) before the applicallon of an 
overcoat (e-fl. a paint topcoat). The structure may be metallic (e^j. aluminium) 
or may be fornied flom a composite material (e.a. a caition fibre oomposila wRh 
an epo^y matrix) and may be prs-tieated. for ocample by grit blasting, etching 
andtor anodising beloie the initial coat is applied. Composite materials may be 
used on the leading edge of a wfng of an aimrafl flwne (ag. on an Airbus) or for 
15 the wings themsehres (e.g. on a Typhoon). 

In the aircraft and aerospace industry rather than applying the overcoat 
to a fiesh ihltiai coat, the structure (e.g. the aircraft frame) may be put through 
various testa or trtels once the initial coat has been applied. These may Include 
trials to check that the stnicturs is fully operational, for example for an aircraft 
checking that the radar, undercamage and engines are fully operational. The 
trials may be perfonYied over several days or weeks and r^ult Jn the surface of 
the initidi coat of the structure being exposed to contaminants such as 
hydrocarbon-based contamlnante. lubricants and hydraulic fluid. In addition the 
surfece of the initial coat may be "aged" by exposure to light, partknilariy UV 
light. The surf^oe of the initial coat can therefore become conteminated and/or 
aged, at least to a moderate degree. 

Before the overcoat (e.g. a paint topcoat) is applied over the surface of 
the fnffial coat, the contaminated and/or aged initiai coat surface needs to be 
treated for the overcoat to adhere well. ConaWeretions when treating the initial 
coat include not pteidng the Initial coat (which Is typteafly a protective primer or 
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undeiGoat) and not damaging the structure Hseif. Health and safety and 
environmental issues also need to be considered, such as limiting the exposure 
of personnel and the en^^ronment to potentiaB/ toxic mat^als. 

Unto now, approachea have been used Involving cleaning the surface of 
5 the iratiai coat with a volatile or9anic cleaning fluid (e.g. butanone. acetone or 
tridiioroetliane-tiased deanli^ fluids) betbra manually ending the coat to 
pioduoe a Ira^ surface for the overcoat to adhere to. Manual sanding is used 
rather than an automated approach, such as automated sanding, to avoid 
IM'ereing the ooat and to avoid dairage to the underlying structure* particuiariy if 
10 the structure e form^ liam a con^fyostte material. Dtsadvantageously, 8U^ 
a|3pn»dhes are time consuming (it can talte around 60 man4iours to sand a 
single aircraft ftame) and therslbre cosiUy. Furthemnore. and undesirat4y, such 
approaches expose personnel and the environment to potentially toxic 
materials, inchiding this volatfle organic cleaning fluids and the "dusf removed 
15 by the sanding which in the case of a primer paint may include chromate. 

The present bftventlon seelos to provide an improved method of preparing 
the surface of a coated stmcture for the application of an overcoat 



Summary 

20 Accordingly, >^ewed from a first aspect Ihe invention provides a method 

of preparing the euifaoe of a coated structure Ibr the application of an overcoat; 
the method comprising: cleaning the surface of tiie coat with leaning solution; 
smd applying an oxidisyig agent to the suriiQoe. 

Advantageously, by applying an oocidising agent a surface to which the 
25 overcoat can adhere la provided. Without wishing to be bound liy theory, it is 
believed that the cNddislng agent oi»(idl8es unsaturate! groups (cartson double 
bonds) In materials on the surface of the coat, such as unsaturated groups in 
organic Undent found in paints. It is believed the resulting hydroxy and 
carbonyl groups provide functional groups to which the oveiKioat can adhere. 
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Acoordlngiy any suitable oxidising agent may be used, in particular 
emtodimants perojddd Is used. Hydrogen peroxide is particulariy suitable and 
advantageously has environmentally filendiy by-products. 

Advantageously, methods performed in accordance with embodiments of 
6 the Invention are less time consuming and less costly tiian Kncywn approaches. 
In addition, methods perfonned in accordance with embodiments of the 
Invention reduce the e^tposure of personnel and the emrironment to toxic 
materials. 

Viewed from another aspect the Invention provides a method of applying 
10 an overcoat to the surface of a eoated stmcture, the method comprising: 
preparing the surfiaoe In accordance With the above defined method; and 
applying the oveiooat 

>^ewed from a further aspe^ tiie invention provides a coated structuie 
wherein the stmctuna has i»en treated in accordance wKh the above defined 
IS methods. 

Viewed from yet another aspect the invenfion provides a cleaning Mt for 
preparing the surface of the coat ofa coated structure for the application of an 
overcoat, itie kit comprising a cleaning solution and an oxidising agent. 

Brief Peseripflon of the Drawing fi 

20 Eml»diments of the preset invenfion vwll now be described, liy way of 

example only, with reference to the accompanying drawings. In which: 

Figure 1 schematically iltustrates a coated strudure to which an overcoat 
has tieen appfed; 

Figure 2 schennatically iilustr^ates a coated structure; end 

2S Figure 3 shows the steps of a method performed in accordance with an 

embodiment of the present invention. 

Detailed DeseriPftton 

Figure 1 schematlcaliy mustiates a coated sinjcture with an overcoat 
The stnjcture 2 is coated with coat 4 which In turn is coated with overaoat 6. 
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The substrate or structure 2 may be any stiucture. but in particular 
embodiments is an aerospace or aircraft atnioture. including alicralt liames 
(both fixed wing and rotary wing) and other airborne structures. The strndures 
may be metalilc (e.g. aluminium, aluminium alloys, titanium alloys and steeia) or 
5 formed of a composite material (e.g. a carbon Hbre composite). The initial coat 
or coat 4 Is typicany an undercoat, fbr example a paint or a primer audh as a 
chromate primer, in particular embodimentB the coat 4 is an epaxy primer or a 
poiyurethane primer. The overcoat 6 is typically paint, tor e)ample a topcoat 
paint amSfor a poiyurethane p£dnt. 

10 Qeneraity. the coat 4 Is applied to the structure 2 and the overcoat 6 Is 

then applied to the coat 4. often several days or weeto later (depending on the 
particular tests or trials that are perfbmied). F^re 2 schematically flhjstrates a 
stnjdure 2 coated with coat 4 (i.e. a coated stnicture) belbre overcoat 6 has 
been applied. 



1 5 Optionally, the sinicturs 2 may be treated in some way before the coat 4 

Is applied. For example, a meialic structure may l>e anodlsed. In one 
particular embodiment a metallic struetuie (e.g. aluminium) is gift blasted, 
etched (e.g. with chromic add) and anodlsed (e.g. in chromic add) before the 
application of the coat 4 (e.g. a chrome based primer paint). 

20 in certain embodiments, the opHonal anodlsed layer (not illustrated in 

Figures 1 and 2) has a width or depth In the range Item about Ipm to about 
3pm. The ooat 4 may have a width in the range from about 20Mm to about 
30Mm and In one particular example is 25Mm. The overcoat 8 may have a width 
In the range from about 30pm to about 40Mm and in one particular example is 

26 35^. 

It is often necessary to treat the coat 4 prior to the application of the 
overcoat 6. Typically, this is to ensure that the ooat 4 is deared of 
contaminants and has a surface to which the overcoat can adhere or bind well. 
Such a tr^tment Is parflcularly used in applications where the coat 4 has aged 
30 (fay exposure to light, for example) and/or has been exposed to contaminants. 
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One particular appHcatlon Is In the aircraft and aerospace industry wheie 
the coated structures <e.g. an aircraft stniolure) are tested for eetreial days or 
weelte. Tlie teste can Include checking tiiat the various aircraft systems (e.g. 
radar, undercarriage, engines) are fully operational. After these tests the coat 4 
5 typically has aged and has i>een exposed to aircrafl/aerospaoe contaminants 
such as hydiocBrbon4>ased contaminants (e.g. oBs), lubricants and hydraulic 
fluid. Environmental ageing, such as UV induced chalking is particulariy 
observed in chromate^ded epoxy-based primer painte. commonly used as 
the ooat 4 in the aircraft and aerospace industry. 

10 As mentioned above, until now a manual sanding technique has been 

used to prepare the suriiace of ooot 4 for the appHcation of the overcoat 6 and 
this Is disadvantageous and undesirable &i tenns of cost, health and safety and 
enxdronmental issues. 

Particular embodiments of the present invention provide a method of 
16 preparing the surface of a ooatjsd structure for the applicstlon of an overcoat 
That Is to say, particular embodiments provide a method of preparing or treating 
the surface of coat 4 (shown in r^ure 2) - which may have aged and/or have 
been contaminated -for the subsequent applicatibn of the overcoat 6 (shown in 
Figure 1). Such a treatment can be tenmed "^urflBce reactivation' or "surtice 
20 regeneration" (or "pabit suriiace reactivation/regeneration' where the coat 4 is a 
paint). 

Figure 3 shows the steps of a method pertbmied in accordance with an 
embodiment of the present Invention. At step S2 the surffe.ee of ooat 4 of a 
coated structure is cleaned with cleaning solution. The cleaning solution may 

26 be any suitable cleaning eoiufion, but in certain embodiments Is an alkaline 
cleaner. The cleaning solution may be a water-based or aqueous cleaner. 
Advantageously, alkaline and water-based cleaners are more environmentally 
friendly and safisf/ health and safety concerns better than known approaches 
which use oigante-based cieanens Including high volatile organic content 

30 cleaners. 
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In certain «mbodimsnls the foHowlne deaning solutions may be used: 
Aidox 1S0OB; Aidox 8025; Ardox 6475; Ardox 6412; Ardox 140B: and CA0200. 
The Antax deaning solutions are available from Chemetall Pic and CA0200 is 
available from PRC OeSofo (a PPG Industries Company). Adiox 1900B has 
5 been found to give particularly good faults. 

The deaning step S2 may oonnprise soaking the surface of coat 4 with 
the deaning solution, for example by applying the cleaning solution and leaving 
the solution in contact with the surfooe. ThB soaking may be perfonned for any 
suitable time and In paitiGular embodiments the soaking is performed for a time 
m the range from about 30 seconds to about 5 minutes. 

The cleaning step 82 may comprise agitating the surfm of the coat 4 
(e.g. by scrubbing or brashing). The agitatton may be peribmied as part of the 
deaning step (i.e. the agitation may be perfomned as the deaning solution is 
applied to the surfooe of coat 4) or may be perfonned at step S4 after the 
surfooe has been soaked with the cleaning solution. In certain embodiments 
the agitation is for a time in the range from about 30 seconds to about 20 
minutes. In others fit»n about 2 minutes to about 10 minutes. 

Typically, the agitating comprises agitating the surteoe of coat 4 with a 
bnjsh, although other types of agitatton may be used (e.g. with a pad or mop or 
by ultrasonic agitation), in particular embodiments bnishes with soft brfeUes or 
bristles formed fifom man made fibres are used. Suitably the agitation time may 
be optimised for the agitafion type, for example a fonger agitation time may be 
used with a softer baish bri^e. 

After the surface of coat 4 has been deaned and optionally agitated any 
fssklual deaning solution may be removed, for example by washing. In one 
embodiment lesMual deaner is removed by pressure washing. The surface of 
coat 4 may be rinsed with water, and in one particular embodiment is rinsed 
vWth dek>ni8ed wat^. 

At step se an oxidising agent is applied to the surface of coat 4. Any 
suitable oxidising agent may be used, in partkailar those which oxidise 
unsaturated groups (carbon double bonds) to hydroxy and carbonyl groups 
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Sultabte oxidising agents include KMn04, KaCraOr^ Q3 and OSO4. Optionally an 
air plasma may be used as the oxidising a^nt 

in particular emisodiments a peroxide (i.a any substance containing a 
chemical with the peroxide ion (Oz^) is used as the oxidising agent. In one 
5 exainple hydrogen peroxide Is used. Typically the oxidising agent (e.g, 
peioxMe) is applied as a solution and may be applied to the ooat surface by 
spraying the oxidising agent onto the surface. The oxidising agent application 
may be pedomied for any suitable time. In particular embodiments oxidising 
agent application is perfonned for a time In the range ftom about 1 minute to 
10 atjout 5 minutes. 

In certain embodiments the peroxide is hydrogen peraxMe* The 
hydrogen peroxide may have a oonoentration In. the range ftom about 1% to 
about 10%. In one embodiment the peroxide Is 3% hydrogen peroxide. 
Advantageously, the use of hydrogen peroxide Is environmentally friendly 
15 because the by-products are o}^en and water. 

After applyine the peroxide, the surface of coat 4 may be rinsed with 
water, and in one particular embodiment is rinsed with delonised water. 

Once the above steps have been perfonned the method of preparing the 
surface of coat 4 for the apprK»tian of an overcoat is complete. 

20 Embodiments of the present Invention provide a method of applying an 

oveix»at to the surfiaoe of coat 4 of the sbvcture 2 after the ooat has been 
prepared in accOKtance with steps 82 to S8. Acconllngly at step S8 the 
overcoat 6 is applied. Typically the overcoat application is by spraying. 

It will be appreciated that the relatively short time taken for the steps of 
25 embodiments of the present invention, virtien compared to prior approaches, 
represent a significant advantage (in terms of cost for e)@mple) which are In 
addition to the benefits In tenns of environmental and health and safety 
concems. 
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Embodiments Off the present invention provide a deaning kft for preparing 
the eurfeoe of the oaal of a coeted stnicture for the application of an overcoat 
The kit may comprise two containers, with the cleaning solution In one container 
and oxidising agent In another container. The Kit may also comprise agitating 
5 means, for example one or more bmshes. The kit may also comprise 
Instmctions for use. Including instnjctions concerning the process steps and the 
time each step should be performed. 

The present invention will be further descfibed, by way of esxample only, 
with reference to tfie fbllaiiwing axamfries. 

10 In these examples primer-coated akin^'nium panels wei^ contaminated 

befne being treated in aocoidanoe with the inventton and tested. 

Specifically. 15cm by 7cm. 3mm thick aluminium panels were coated 
with PR205, a high solids chromate-k>aded epaxy primer from PRC DeSoto. 
Each panel was then contaminated with one of three common. 

15 aerospace/aircraft Industry contaminants. The three contaminants used weie a 
phosphate ester hydraulic fluid (Skydrol from Solutia), Mobi OH (a typical 
saturated hydrocarbon) (specificaily. Moba Jet OH II firom Mobil Oil Corporation} 
and oetyl alcohol (CifiHasOH, a lubricant commonly used on aerospace rivets). 
Three levels of contamination were used - heavy, medium and light - each 

20 based on the weight of contamination used. In each case the contaminant was 
applied over the surface of the primer coat For heavy contamination 0.2g of 
contaminant was used: for medium contamination O.lg of contaminant was 
used and for light contamination OXISg of contaminant The panels were 
weighed beibre and after the applteation of the contaminant to check that the 

25 correct weight of ccmtamlnant had been appHed. 

Tests were also perfbmned using a mixture of all three contaminants at 
tlie three levels of contamination. 

The panels were left for 1. 3 or 7 days after application of the 
contaminant. The contaminated panels were then treated In aoooidance with 
30 an embodiment of the present invention as follows. 
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Step 1: soak the surface of the primer ooat in the cleaning solution for a 
set time (1, 5 orl^ minutes). 

Step 2: agitate {brush) the surface of the primer ooat using a soft baiah 
for a set time (30 seconds or 1 minute). 

5 Step 3: remove residual cleaning solution by pressure washing for 1 

minute. 

Step 4: rinse the surfiace of the pifmer ooat with de^onised water for 1 
minute. 

Step 5: apply 3% hydrogen peroxide solution to the surfece of the primer 
10 ooat for a set Urne (typically 5 minutes). 

Step 6: rinse the surface of ttie primer coat with de^nlsed wafer for 1 
minute. 

Step 7: aNow the primer coat to diy ftor l hour at 40"C. 
The panels were then painted with a topcoat paint (specifically, CASSll 
which is a poiyur^ane tepooat palm suppHed by PRC DeSoio) and allowed to 
dry for 7 da^. 

The panels were then tested (as "diy» tests) using two industry standanl 
ISO tests. The first test, ISO 4624 involves gluing a small puck to the painted 
surface and measuring the force needed to remove it. This test gives a 
numerical value which represents the adhesion strength between the painted 
surfaces. The second test ISO 2409 (the "cross hatch" tesO Involves scoring a 
grid into the surface of the painted panel and a visual check to give the suriace 
an Integer score trom 0 to 5 which represente Ite quality, Q being good suriace 
quali^ and 5 being poor surtece quality. 

25 The panels were then immersed in deMOnised water at 40 for 2 weeks 

before the two tests were repeated (as "wef te^). 

For each exampte a control was kept which was not contaminated and 
not cteaned (Le. untreated or -as painted", with no contamination). The test 
i«sulte for the cleaned panels were compared with those for the control panels 
30 The results are shown in the foHowIng table. 
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In alt the teste the ISO 2409 Ccross hatch" test) gave a score of 0 <<lry) or 
eopres of 0 orl <wet) whfch are considered as passes for this test 

Although the inventton has been described in relation to particular 
embodiments, it vi/ill be appi^dated that the Invention is not limits thereto, and 
that many variations are possible felling within the scope of the Invention. 

For example, in certain applications the coat 4 and the overcoat 6 may 
both be considered as topcoats, such as in the last two test results shown in the 
table above. That Is to say embodiments of the invention may be used to 
prepare a topcoat for the application of a topcoat (i.e. re-painting). The 
invention also has applteation in fields other than the aircraft and aerospace 

industiy, tor example In naval, land vehicle, subassembly and lield repair 

applications. 

The scope of the present disclosure Includes any feature or combination 
of features disclosed herein. Features from any dalm or from the descffpHon 
may be combined with any other feature in any appropriala manner and not 
merely in the spedfio combinations enumerated. 
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CLAIMS 

1. A method of preparing lh& surface of a coated structure ft>r the 
applteation of an overooat. the method comprising: 

dearting the surface of the coat with cleaning solution; and 
5 applying an oxidising agent to the surface. 

2. A method according to daim 1, wiherein the deanihg comprises soaldng 
the surfaoe of the coat with the cleaning solution. 

3. A method according to ciafrn 2. wherein ilie soalung Is for a time in the 
range from about SO seconds to about 5 minutes. 

10 4, A method according to any preceding Claim, wherein the leaning 
comprises agitating the surface of the coat with the cleaning solution. 

5. A method according to daim 4, whereih the agitating is tor a time In the 
range -ftom atxnjtSO seodnds to about 20 minutes. 

6. A method according to daim 4. wherein the agitating Is for a time in the 
ifi range from atrout 2 minutes to aliout 10 minute 

7. A method according to any one of daims 4 to 6. wherein the egitating 
comprise s^^taUng the surface writii a bmsh. 

8. A method according to ariy prsoedihg claim, wherein the cleaning 
comprises soaking the surto of the coat before agitating the surface 

20 with the deaning solution. 

©. A method according to any preceding claim, wherein the cleaning 
solution is an alkaline deaner. 

A method acconjJng to any preoedlrig daim. wherein the deaning 
solution is a water-based deaner. 

A method according to any preceding daim, wherein the oxidising agent 
is peroxide. 

12. A method according to daim ii. wherein the peroxide Is hydnagen 
pero^Me. 
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IS. A method according to clatm 12, wherein the concentration of the 
hydrogen peioxide is in the range from about 1% to about 10%. 

14. A method according to claim 12, wherein the concentration of the 
hydrogen peroxide id 3%. 

A method according to any pieoedlng daim, wherein the applying the 
oxidising agent comprises spraying the oxidistng agent onto the surface 
of theooat. 

16. A method according to any preceding dalm, wherein the ooat Is paint* 

17. A method according to any preceding daim, wherein the coat is a primer. 

10 18. A method according to any preceding claim, wherein the oveRx>at is 
paint. 

19, A method according to any preceding claim, wherein the stnidure le 
metallic. 

20. A method according to any preceding dalm, wherein the structure is 
15 fonmed of a composite mat^ial. 

21- A method according to any preceding claim, wherein the sbucture is an 
aircraft or aerospace structure. 

2!i. A metttod of applying an overcoat to the surface of a coated stnjcture, 
the method comprising: 

20 preparing the surfeoe of the coat in acconJance with the method of 

any preceding daim; and 

applying tfie overcoat 

23. A method substantially as described herein wtth reference to the 
aooompanying drawings. 

25 24. A coated stnicture wherein the stnicture has been treated in accordance 
with the method of any preceding dalm. 

25. A coated atnjdure according to dalm 24. wherein the stmctuie is an 
aircraft or aerospace structure. 
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26. A dearnng kit for preparing the sui^oe of thdooat of a coated structure 
for the applicatibn of an ovencjoat, fhe kit comprising a cleaning solution 
and an oodcflstng agent 
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ABSTRACT 
SURFACE PREPARATION 



A mettiod of pi^ring suirlaoe of a cxTated stru^re for the 
s application of an overooat is described. The method comprises cleaning the 
surface of the coat vMn cleaning solution and applying an oxidising agent to ttte 
smiiace. 
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